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(57)Abstract: 

PROBLEM TO BE SOLVED: To highly accurately manufacture a plate 64 
having a nozzle part 14 constituted of a taper part 14a and a straight part 
14b at a low cost, and consequently to improve the quality of an image 
obtained by an ink jet head and an ink jet type recorder. 
SOLUTION: The method is provided with a first process (P21, P22) to 
form a tapered part 14 having an approximately flat bottom face by a 
tapering off punch 72, a second process (P23, P24) to approximately 
flatten a face of the other side of a plate 64 by removing a protruded 
section 64a and a third process (P25, P26) to blank an approximately flat 
bottom part of the tapered part 1 4a by an approximately cylindrical punch 
71 and to form the straight part 14b. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The 1 st opening of the shape of a taper which carries out opening to the field of the unilateral in a plate and 
which a path reduces toward the field of the side else. The breakthrough constituted by the 2nd opening of the shape of 
a straight which carried out opening to the field of a side besides the above while it was open for free passage to the 
maximum narrow diameter portion of this 1st opening. It is the manufacture method of the plate equipped with the 
above, and is characterized by having the 1 st process which processes the field of the unilateral of the above-mentioned 
plate into a concave, and forms the 1st opening in it, and the 2nd process which forms the 2nd opening of the above by 
piercing the pars basilaris ossis occipitalis of the 1st opening of the above in this plate thickness direction from the 
unilateral of the above-mentioned plate by punch. 

[Claim 2] The 1st opening of the shape of a taper which carries out opening to the field of the unilateral in a plate and 
which a path reduces toward the field of the side else. The breakthrough constituted by the 2nd opening of the shape of 
a straight which carried out opening to the field of a side besides the above while it was open for free passage to the 
maximum narrow diameter portion of this 1 st opening, the manufacture method of the plate equipped with the above — 
it is — the field of the unilateral of the above-mentioned plate — a base — abbreviation — it is characterized by to have 
the 1st process which processes it into a concave and forms the 1st opening so that it may become even, and the 2nd 
process which forms the 2nd opening of the above by piercing the abbreviation flat base portion of the 1st opening of 
the above in this plate thickness direction from the unilateral of the above-mentioned plate by punch 
[Claim 3] The 1 st opening which carried out opening to the field of the unilateral in a plate. The breakthrough 
constituted by the 2nd opening which carried out opening to the near field also in the above-mentioned plate while it 
was open for free passage to this 1st opening. The 1st process which is the manufacture method of the plate equipped 
with the above, and forms the 1 st opening by extruding the above-mentioned plate from the unilateral of the above- 
mentioned plate to a side besides this plate by the 1st punch, By removing the portion projected rather than the field of 
a side besides the above-mentioned plate at least the field of a side besides the above — abbreviation — it is 
characterized by having the 2nd process to flatten and the 3rd process which forms the 2nd opening of the above by 
piercing the bottom of the 1st opening of the above in this plate thickness direction from the unilateral of the above- 
mentioned plate by the 2nd punch 

[Claim 4] The 1 st opening which carried out opening to the field of the unilateral in a plate. The breakthrough 
constituted by the 2nd opening which carried out opening to the near field also in the above-mentioned plate while it 
was open for free passage to this 1st opening. Are the manufacture method of the plate equipped with the above, and 
the above-mentioned plate by extruding from the unilateral of the above-mentioned plate to a side besides this plate by 
the 1 st punch which has an abbreviation flat apical surface The 1 st process in which a base forms the 1 st opening of an 
abbreviation flat, and by removing the portion projected rather than the field of a side besides the above-mentioned 
plate at least the field of a side besides the above — abbreviation — it is characterized by having the 2nd process to 
flatten and the 3rd process which forms the 2nd opening of the above by piercing the abbreviation flat base portion of 
the 1st opening of the above in this plate thickness direction from the unilateral of the above-mentioned plate by the 
2nd punch 

[Claim 5] The manufacture method of the plate characterized by forming the 1st opening in a claim 4 in the shape of 
[ which a path reduces toward the field of the side else from the field of the unilateral in a plate ] a taper. 
[Claim 6] The manufacture method of the plate characterized by forming the 2nd opening in the shape of a straight in a 
claim 4. 

[Claim 7] The manufacture method of the plate characterized by forming the 2nd opening in a claim 4 so that the plate 
thickness direction length of this 2nd opening may become shorter than the plate thickness direction length of the 1st 
opening. 
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[Claim 8] It is the manufacture method of the plate characterized by punch being a product made from a diamond in 
either a claim 1 - the claim 7. 

[Claim 9] The manufacture method of the plate characterized by forming so that ratio-of-length-to-diameter<=0.5 may 
be filled in either a claim 1 - the claim 7 when the diameter of L and the 2nd opening is set [ the 2nd opening ] to D for 
the length of the plate thickness direction of this 2nd opening. 

[Claim 10] It is the manufacture method of the plate characterized by the diameter of the 2nd opening being 25 
micrometers or less in a claim 9. 

[Claim 11] The ink-jet head characterized by being constituted so that the 2nd opening may become a nozzle nose-of- 
cam side while it has the following, and is constituted by the ** nozzle for which the breakthrough of the above- 
mentioned plate is open for free passage in the above-mentioned pressure room, and breathes out an ink drop by the 
operation of the above-mentioned pressure impression means and the 1st opening in the above-mentioned 
breakthrough becomes a nozzle end face side. The plate manufactured by the manufacture method of any one 
publication of a claim 1 - the claim 10. The pressure room where it fills up with ink. A pressure impression means to 
impress a pressure to the above-mentioned pressure room. 

[Claim 12] The ink-jet formula recording device characterized by being constituted so that it may record by making a 
record medium breathe out ink from the nozzle of this ink-jet head, when it has a relative-displacement means to make 
an ink-jet head according to claim 1 1, the above-mentioned ink-jet head, and a record medium displaced relatively and 
the ink-jet head is displaced relatively to a record medium by the above-mentioned relative-displacement means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the ink-jet head and ink-jet formula recording 
device using the plate manufactured by the manufacture method of a plate of having the breakthrough constituted by 
the 1st opening and the 2nd opening, and this manufacture method. 
[0002] 

[Description of the Prior Art] Conventionally, it is the plate used for an ink-jet head, and the plate with which the 
nozzle for carrying out the regurgitation of the ink drop was formed is known. For example, what becomes JP,4- 
2991 50,A from the taper section to which the diameter of a nozzle becomes small toward a nozzle nose-of-cam side as 
the above-mentioned nozzle, and the straight section prepared in the nozzle nose-of-cam side of this taper section is 
indicated. Thus, while aiming at improvement in the regurgitation speed of an ink drop by preparing the taper section, 
it is made to aim at improvement in the rectilinear-propagation nature of the ink drop regurgitation by preparing the 
straight section. 

[0003] Moreover, a plate is pierced by the punch which becomes the above-mentioned official report from the point of 
the shape of an approximate circle pillar for forming the 2nd opening prolonged succeeding approximate circle drill- 
like the taper section and this taper section for forming the taper section as the manufacture method of the plate which 
forms the nozzle which consists of the above-mentioned taper section and the straight section, and the method of 
forming a nozzle is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, if the barricade etc. has arisen in the opening or the straight 
section of the above-mentioned nozzle has bad roundness, since an ink drop will be stabilized and that of it will be 
breathed out and lost, a high process tolerance is called for. 

[0005] However, by the method of forming at once the nozzle which consists of the taper section and the straight 
section like the manufacture method of the plate indicated by the above-mentioned official report using the punch 
which consists of the taper section and a point, when it is going to form a nozzle in a heavy-gage plate, for example, or 
when it is going to form a nozzle in the plate of the stiff quality of the material, exhaustion of the point in punch will 
become intense. For this reason, whole punch must be frequently exchanged for maintaining a high process tolerance, 
and there is un-arranging [ of causing increase of processing cost ]. 

[0006] Moreover, in order to call for high definition-ization of record and for especially an ink-jet head and an ink-jet 
formula recording device to realize this, minor diameter-ization of the straight section in a nozzle is needed. 
[0007] However, in order to form the straight section of a minor diameter, the point of above-mentioned punch must be 
made into a minor diameter, and it becomes easy to cause a crease of the above-mentioned point and deflection. For 
this reason, it will be necessary to exchange whole punch for manufacturing a minor diameter nozzle much more 
frequently, consequently there is un-arranging [ of causing large increase of processing cost ] by the manufacture 
method of the plate indicated by the above-mentioned official report. 

[0008] The place which this invention is made in view of such a situation, and is made into the purpose is shown in 
being in manufacturing by high degree of accuracy and the low cost, combining the plate which has the breakthrough 
which consists of the 1 st opening and the 2nd opening as which a high process tolerance is required especially, and 
attaining high definition-ization of an ink-jet head and an ink-jet formula recording device by using this plate. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, after this invention formed the 1st 
opening, it was presupposed to it that the 2nd opening as which a high process tolerance is required is formed. 
[0010] Invention according to claim 1 is aimed concrete at the manufacture method of a plate of having the 
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breakthrough constituted by the 1 st opening of the shape of a taper which carries out opening to the field of the 
unilateral in a plate and, which a path reduces toward the field of the side else, and the 2nd opening of the shape of a 
straight which carried out opening to the field of a side besides the above while it was open for free passage to the 
maximum narrow diameter portion of this 1 st opening. 

[001 1] And it makes into a specific matter to have the 1st process which processes the field of the unilateral of the 
above-mentioned plate into a concave, and forms the 1st opening in it, and the 2nd process which forms the 2nd 
opening of the above by piercing the pars basilaris ossis occipitalis of the 1st opening of the above in this plate 
thickness direction from the unilateral of the above-mentioned plate by punch. 

[0012] According to invention according to claim 1, first, in the 1st process, the field of the unilateral of the above- 
mentioned plate is processed into a concave, and the 1 st opening is formed in it. What is necessary is for for example, 
excimer laser processing, an electron discharge method, etc. just to perform this. 

[0013] Subsequently, the 2nd opening of the above is formed in the 2nd process which pierces the pars basilaris ossis 
occipitalis of the 1st opening of the above in this plate thickness direction from the unilateral of the above-mentioned 
plate by punch. At this time, when the thickness of the plate pierced by above-mentioned punch forms the 1 st opening 
of the above beforehand, only the part of this 1st opening is thin. For this reason, whether the whole plate is heavy- 
gage or is a plate of the stiff quality of the material, reduction-ization of the shearing force at the time of punching is 
attained. Thereby, a barricade etc. does not occur in the case of formation of the 2nd opening, and the roundness of the 
2nd opening improves. That is, it is formed by the process tolerance with the 2nd high opening of the above. And 
exhaustion of above-mentioned punch is suppressed with reduction-izing of shearing force. 
[0014] Moreover, even if the 2nd opening of the above is a minor diameter, it can be easily processed by piercing 
irrespective of the thickness of the whole plate, and the quality of the material of a plate. Therefore, while the 2nd 
opening of a minor diameter is processible with high precision, a crease of punch and deflection are also suppressed. 
[0015] Furthermore, even when punch is exhausted, large reduction-ization of processing cost is attained compared 
with the manufacture method of the plate indicated by the above-mentioned official report for which the whole punch 
which consists of the taper section and a point must be exchanged that what is necessary is to exchange only this 
punch. 

[0016] Invention according to claim 2 is aimed at the manufacture method of a plate of having the breakthrough 
constituted by the 1 st opening of the shape of a taper which carries out opening to the field of the unilateral in a plate 
and, which a path reduces toward the field of the side else, and the 2nd opening of the shape of a straight which carried 
out opening to the field of a side besides the above while it was open for free passage to the maximum narrow diameter 
portion of this 1st opening. 

[0017] and the field of the unilateral of the above-mentioned plate — a base — abbreviation ~ it makes into a specific 
matter to have the 1st process which processes it into a concave and forms the 1st opening so that it may become even, 
and the 2nd process which forms the 2nd opening of the above by piercing the abbreviation flat base portion of the 1 st 
opening of the above in this plate thickness direction from the unilateral of the above-mentioned plate by punch What 
is necessary is here, for excimer laser processing, an electron discharge method, etc. just to perform the 1 st process of 
the above, as mentioned above. 

[0018] the operation and effect by invention of the claim 1 above-mentioned publication — in addition, the base of the 
1st opening — abbreviation — since it is formed level, in the 2nd process, in the case of punching by punch, this punch 
does not cause a position gap but can form the 2nd opening in high degree of accuracy further [ according to invention 
according to claim 2 ] 

[0019] Invention according to claim 3 is aimed at the manufacture method of a plate of having the breakthrough 
constituted by the 1 st opening which carried out opening to the field of the unilateral in a plate, and the 2nd opening 
which carried out opening to the near field also in the above-mentioned plate while it was open for free passage to this 
1st opening. 

[0020] And the 1st process which forms the 1st opening by extruding the above-mentioned plate from the unilateral of 
the above-mentioned plate to a side besides this plate by the 1st punch, By removing the portion projected rather than 
the field of a side besides the above-mentioned plate at least the field of a side besides the above — abbreviation — it 
makes to have the 2nd process to flatten and the 3rd process which forms the 2nd opening of the above by piercing the 
pars basilaris ossis occipitalis of the 1st opening of the above in this plate thickness direction from the unilateral of the 
above-mentioned plate by the 2nd punch into a specific matter 

[0021] According to invention according to claim 3, the 1st opening is first formed to the above-mentioned plate of the 
1st process which extrudes a plate from the unilateral of this plate to a side besides this plate by the 1st punch. 
[0022] subsequently - at least - the 1 st process of the above — setting ~ the field of a side besides a plate - a 
protrusion — the bottom - a portion — the 2nd process — setting — removing — the field of a side besides the above- 
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mentioned plate — abbreviation — it flattens What is necessary is for cutting by the byte etc. just to perform this. 
[0023] And in the 3rd process which pierces the pars basilaris ossis occipitalis of the 1st opening of the above in this 
plate thickness direction from the unilateral of the above-mentioned plate, the 2nd opening is formed by the 2nd punch. 

[0024] Therefore, according to invention according to claim 3, in order for the extrusion by the 1st punch to perform 
formation of the 1st opening in the 1st process in addition to the operation and effect by invention of the claim 1 
above-mentioned publication, reduction-ization of processing cost is attained. When the process tolerance high as a 
process tolerance of the 1 st opening is not demanded especially, in order that the exchange frequency of the 1st above- 
mentioned punch may decrease, reduction-ization of much more processing cost is attained. 
[0025] Invention according to claim 4 is aimed at the manufacture method of a plate of having the breakthrough 
constituted by the 1 st opening which carried out opening to the field of the unilateral in a plate, and the 2nd opening 
which carried out opening to the near field also in the above-mentioned plate while it was open for free passage to this 
1 st opening. 

[0026] And by extruding the above-mentioned plate from the unilateral of the above-mentioned plate to a side besides 
this plate by the 1st punch which has an abbreviation flat apical surface The 1st process in which a base forms the 1st 
opening of an abbreviation flat, and by removing the portion projected rather than the field of a side besides the above- 
mentioned plate at least the field of a side besides the above — abbreviation — it makes to have the 2nd process to 
flatten and the 3rd process which forms the 2nd opening of the above by piercing the abbreviation flat base portion of 
the 1 st opening of the above in this plate thickness direction from the unilateral of the above-mentioned plate by the 
2nd punch into a specific matter 

[0027] the operation and effect by invention of the claim 3 above-mentioned publication — in order [ in addition, ] for 
the extrusion by the 1st punch which has an abbreviation flat apical surface to perform formation of the 1st opening in 
the 1st process — the base of the 1st opening — abbreviation — it is formed level [ according to invention according to 
claim 4 ] Thereby, in the 3rd process, in the case of punching by the 2nd punch, this 2nd punch does not cause a 
position gap, but can form the 2nd opening in high degree of accuracy further. 

[0028] In this invention according to claim 4, you may form in the shape of [ according to claim 5 / which a path 
reduces toward the field of the field of an unilateral / in / a plate / for the 1st opening ] to like and the side else / a taper. 

[0029] Moreover, you may form the 2nd opening in the shape of a straight like claim 6 publication. 

[0030] Furthermore, like claim 7 publication, you may form the 2nd opening so that the plate thickness direction length 

of this 2nd opening may become shorter than the plate thickness direction length of the 1st opening. 

[003 1] It is desirable according to claim 8 to make into like and the product made from a diamond the punch used for 

the manufacture method of such a plate. In addition, it is good also considering at least one side of the 1st and 2nd 

punch as a product made from a diamond. 

[0032] Moreover, like and when the 2nd opening of the above sets the length of the plate thickness direction to L and 
sets a diameter to D, it is desirable according to claim 9 to form so that ratio-of-length-to-diameter<=0.5 may be filled. 
That is, it becomes possible by shortening length L of the 2nd opening to process this 2nd opening with high precision 
certainly. 

[0033] Furthermore, in invention according to claim 9, it is desirable according to claim 10 to set the diameter of like 
and the 2nd opening to 25 micrometers or less. That is, invention of above-mentioned claim 1 - claim 7 publication is a 
method whose formation is attained with high precision, even if the 2nd opening is a minor diameter. 
[0034] Invention according to claim 1 1 is a thing concerning an ink-jet head, specifically The plate manufactured by 
the manufacture method of any one publication of a claim 1 - the claim 10, It constitutes for the nozzle which is 
equipped with the pressure room where it fills up with ink, and a pressure impression means to impress a pressure to 
the above-mentioned pressure room, opens the breakthrough of the above-mentioned plate for free passage in the 
above-mentioned pressure room, and carries out the regurgitation of the ink drop by the operation of the above- 
mentioned pressure impression means. While the 1st opening in the above-mentioned breakthrough becomes a nozzle 
end face side, it makes to constitute so that the 2nd opening may become a nozzle nose-of-cam side into a specific 
matter. 

[0035] Moreover, invention according to claim 12 makes it a specific matter to constitute so that it may record by 
making a record medium breathe out ink from the nozzle of this ink-jet head, when an ink-jet formula recording device 
is started, it specifically has a relative-displacement means to make an ink-jet head according to claim 1 1 , the above- 
mentioned ink-jet head, and a record medium displaced relatively and the ink-jet head is displaced relatively to a 
record medium by the above-mentioned relative-displacement means. 

[0036] According to a claim 1 1 and invention according to claim 12, since the straight section (the straight-like 2nd 
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opening) of a nozzle (breakthrough) is finished with high precision by invention of above-mentioned claim 1 - claim 
10 publication, the ink-jet head and ink-jet formula recording device by which high definition-ization of record was 
attained are constituted. Since it is especially finished with high precision even if the path of the above-mentioned 
straight section is a minor diameter, it becomes possible to raise sharply high definition-ization of the record in an ink- 
jet head and an ink-jet formula recording device. 

[0037] Moreover, since reduction-ization of the processing cost concerning plate manufacture is attained, reduction- 
ization of the manufacturing cost of an ink-jet head and the whole ink-jet formula recording device is also attained. 
[0038] 

[Effect of the Invention] Since the thickness of the plate pierced by punch or the 2nd punch becomes thin [ the part of 
the 1st opening formed beforehand ] according to the manufacture method of the plate in this invention as explained 
above, the shearing force at the time of punching can be reduced. For this reason, or the thickness of the whole plate is 
thick, even if the quality of the material of a plate is a stiff thing, while being able to perform punching processing of 
the 2nd opening with high precision, exhaustion of above-mentioned punch or the 2nd punch can be suppressed. 
Moreover, since what is necessary is to exchange only this punch when above-mentioned punch or the 2nd punch is 
exhausted, reduction-ization of processing cost can be attained. 

[0039] moreover, the base of the 1st opening of the above — abbreviation — if it forms level, the 2nd opening can be 
further formed in high degree of accuracy 

[0040] Especially when forming the 1st opening using the 1st punch, large reduction-ization of processing cost can be 
attained. 

[0041] And since it is finished with high precision even if the straight section of a nozzle is a minor diameter by using 
for an ink-jet head and an ink-jet recording device the plate manufactured by the manufacture method of the above- 
mentioned plate, high definition-ization of record can be attained. 
[0042] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained based on a drawing. 
[0043] Drawing 1 showed roughly the ink-jet formula recording device concerning the operation gestalt of this 
invention, and this ink-jet formula recording device is equipped with the ink-jet head 1 which carries out the 
regurgitation of the ink to the recording paper 41 as a record medium like the after-mentioned. Support fixation is 
carried out at carriage 31, the carriage motor which omits illustration is formed in this carriage 31, and this ink-jet head 
1 is guided to the carriage shaft 32 to which the above-mentioned ink-jet head 1 and carriage 31 extend by this carriage 
motor in main scanning direction (the direction of X shown in drawing _1 and drawing 2 ), and reciprocates in the 
direction. A relative-displacement means to make the ink-jet head 1 and the recording paper 41 displaced relatively is 
constituted by this carriage 31, the carriage shaft 32, and the carriage motor. 

[0044] The above-mentioned recording paper 41 is inserted into two conveyance rollers 42 by which a rotation drive is 
carried out by the conveyance motor which omits illustration, and is conveyed in the above-mentioned ink-jet head 1 
bottom with this conveyance motor and each conveyance roller 42 in the direction of vertical scanning perpendicular to 
the above-mentioned main scanning direction (the direction of Y shown in drawing J and drawing 2 ). 
[0045] The above-mentioned ink-jet head 1 is equipped with the head main part 2 with which two or more crevices 3 
for pressure rooms which have delivery 3b for carrying out the regurgitation of feed-hopper 3a for supplying ink and 
the ink were formed as shown in drawing^ - d raw ing 4 . Opening of each crevice 3 of this head main part 2 is carried 
out so that it may be prolonged on the upper surface of this head main part 2 at the above-mentioned main scanning 
direction, and where abbreviation regular intervals are mutually opened in the above-mentioned vertical-scanning 
direction, it is installed. The overall length of each crevice 3 above-mentioned opening is set as about 1 500 
micrometers, and width of face is set as about 1 50 micrometers, respectively. In addition, the both ends of opening of 
each above-mentioned crevice 3 are making the shape of an abbreviation semicircle. 

[0046] The side-attachment- wall section of each crevice 3 of the above-mentioned head main part 2 consists of the 1 st 
substrate 61 made from the photosensitive glass of about 200-micrometer **, and the bottom wall section of each 
crevice 3 is constituted from the 2nd substrate 62 by which adhesion fixation was carried out by the inferior surface of 
tongue of this 1st substrate 61. This 2nd substrate 62 consists of stainless steel of about 30-micrometer **, and above- 
mentioned feed-hopper 3 a and delivery 3b are formed in this 2nd substrate 62. 

[0047] One ink passage 1 1 for supply which adhesion fixation of the 3rd substrate 63 made from the stainless steel of 
about 300-micrometer ** is carried out, and is connected to this 3rd substrate 63 with feed-hopper 3a of each above- 
mentioned crevice 3, and is prolonged in the above-mentioned vertical-scanning direction, and two or more ink 
passage 12 for regurgitation connected with the above-mentioned delivery 3b, respectively are formed in the inferior 
surface of tongue of the 2nd substrate 62 of the above. The above-mentioned ink passage 1 1 for supply is connected 
with the ink tank outside drawing, and ink is supplied in the ink passage 1 1 for supply from the ink tank. In addition, 
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feed-hopper 3a of each above-mentioned crevice 3, delivery 3b, and the ink passage 12 for regurgitation are formed in 
a cross-section circle configuration, the path of feed-hopper 3a is set as about 30 micrometers, and both the paths of 
delivery 3b and the ink passage 12 for regurgitation are set as about 180 micrometers. 

[0048] Adhesion fixation of the 4th substrate (nozzle plate) 64 which constitutes the inferior surface of tongue of the 
ink-jet head 1 is carried out on the inferior surface of tongue of the 3rd substrate 63 of the above. This nozzle plate 64 
consists of stainless steel of about 70-micrometer **, and has two or more nozzles 14 for turning and carrying out the 
regurgitation of the ink drop to the above-mentioned recording paper 41 . It connects with the above-mentioned ink 
passage 12 for regurgitation, respectively, and delivery 3b of each above-mentioned crevice 3 is open for free passage 
through this ink passage 12 for regurgitation, respectively, and each of this nozzle 14 is formed in the inferior surface 
of tongue of the ink-jet head 1 so that it may stand in a line in the above-mentioned vertical-scanning direction at a 
seriate. Thus, let each nozzle 14 be the breakthrough penetrated in the thickness direction of the above-mentioned 
nozzle plate 64. In addition, although illustration is omitted, the water-repellent film which consists of a fluororesin is 
prepared in the outside surface (the field by the side of the below-mentioned pressure room 4 is a field by the side of 
reverse) of the above-mentioned nozzle plate 64. 

[0049] Each above-mentioned nozzle 14 consists of taper section 14a as the 1st opening to which the diameter of a 
nozzle becomes small toward a nozzle nose-of-cam side (it becomes large toward the below-mentioned pressure room 
4 side), and straight section 14b as the 2nd opening prepared succeeding the nozzle nose-of-cam side of this taper 
section 14a, as shown in drawin g 5 . The diameter D of a nozzle of this straight section 14b is 25 micrometers or less, 
and is about 20 micrometers preferably. Moreover, thickness direction length L of the nozzle plate 64 is about 1-10 
micrometers, and is 5-10 micrometers preferably. Furthermore, it is desirable to set up length [ of the above-mentioned 
nozzle 14 ] L and Path D so that ratio of length to diameter may become 0.5 or less. 

[0050] The electrostrictive actuator 21 is formed in each crevice 3 bottom of the above-mentioned head main part 2, 
respectively. Each of this electrostrictive actuator 21 has the diaphragm 22 made from Cr of about 4-micrometer ** 
which takes up each crevice 3 of this head main part 2 on the upper surface of the above-mentioned head main part 2 
where adhesion fixation is carried out, and constitutes the pressure room 4 with this crevice 3. This diaphragm 22 
consists of what [ one ] is common to all the electrostrictive actuators 21, and has also played a role of a common 
electrode common to the below-mentioned total piezoelectric device 23. 

[0051] Moreover, each above-mentioned electrostrictive actuator 21 The piezoelectric device 23 (about 8x10 to 11 
m/V of piezoelectric constants) of about 4-micrometer ** which is joined to the portion (portion which counters 
crevice 3 opening) corresponding to the pressure room 4 in the above-mentioned pressure room 4 and the opposite side 
(upper surface) of the above-mentioned diaphragm 22, respectively, and consists of titanic-acid lead zirconate (PZT), It 
is joined by the above-mentioned diaphragm 22 and the opposite side (upper surface) of each of this piezoelectric 
device 23, respectively, and has the individual electrode 24 made from Pt of about 0.1 -micrometer ** for impressing 
voltage (driver voltage) to each piezoelectric device 23 with this diaphragm 22, respectively. Each above-mentioned 
piezoelectric device 23 and the individual electrode 24 are in the state which lapped mutually, it is prepared so that it 
may be prolonged in the crosswise abbreviation center section of crevice 3 opening of the above-mentioned head main 
part 2 in the same direction (main scanning direction) as this crevice 3 opening, and the length is set as about 1440 
micrometers, width of face is set as about 90 micrometers, respectively, and both ends are making the shape of an 
abbreviation semicircle like crevice 3 opening. In addition, the spatter has come to form the above-mentioned 
diaphragm 22, a piezoelectric device 23, and the individual electrode 24 by the thin film. 
[0052] Each above-mentioned electrostrictive actuator 21 is making the portion (a part for crevice 3 opening) 
corresponding to the pressure room 4 of this diaphragm 22 deform, and makes the ink in this pressure room 4 breathe 
out from delivery 3b or a nozzle 14 by impressing driver voltage to each piezoelectric device 23 through the diaphragm 
22 and the electrode 24 according to each. That is, if pulse-like voltage is impressed between a diaphragm 22 and the 
individual electrode 24, since a piezoelectric device 23 does not contract a diaphragm 22 and the individual electrode 
24 to contracting crosswise [ perpendicular to the thickness direction ] by piezoelectricity effect by the standup of the 
pulse voltage, the portion corresponding to the pressure room 4 of a diaphragm 22 will bend in convex to the pressure 
room 4 side according to the so-called bimetal effect, and it will deform. A pressure arises in the pressure room 4 by 
this bending deformation, and the ink in the pressure room 4 will be breathed out as an ink drop from a nozzle 14 via 
delivery 3b and the ink passage 12 for regurgitation by this pressure to the recording paper 41, and it will adhere to the 
41st page of this recording paper in the shape of a dot. Each electrostrictive actuator 21 will constitute a pressure 
impression means to impress a pressure to the pressure room 4 and to make the ink in this pressure room 4 breathe out 
from a nozzle 14 from this. And a piezoelectric device 23 develops by falling of the above-mentioned pulse voltage, 
the portion corresponding to the pressure room 4 of a diaphragm 22 returns to the original state, and it fills up with ink 
through the ink passage 1 1 for supply, and feed-hopper 3 a from the above-mentioned ink tank in the pressure room 4 at 
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this time. In addition, even if it is not a push length type thing as mentioned above, after falling from the 1st voltage to 
the 2nd voltage of a low rather than this 1st voltage as a pulse voltage impressed to each piezoelectric device 23, you 
may be the length push type thing which starts to the 1st voltage of the above. 

[0053] Impression of the driver voltage to each above-mentioned piezoelectric device 23 is performed to every 
predetermined time (20kHz of for example, about 50 microseconds : drive frequencies), while moving the ink-jet head 
1 and carriage 31 by abbreviation constant speed from the end of the recording paper 41 to the other end in main 
scanning direction (however). When the ink-jet head 1 reaches the part which the ink drop in the recording paper 41 is 
not made to reach, voltage is impressed and it twists, and an ink drop is made to reach the predetermined position of 
the recording paper 41 by this. And after record for one scan is completed, carry out specified quantity conveyance of 
the recording paper 41 in the direction of vertical scanning with a conveyance motor and each conveyance roller 42, 
and an ink drop is made to breathe out again, moving the ink-jet head 1 and carriage 31 to main scanning direction, and 
a part for one new scan is recorded. A desired picture is formed in the recording paper 41 whole by repeating this 
operation. 

[0054] The manufacture method of the above-mentioned nozzle plate 64 concerning the <lst operation gestalt>, next 
the 1st operation gestalt of this invention is explained referring to drawing 6 . 

[0055] first — for example, the 1st opening (taper section 14a of a nozzle 14) of the shape of a taper which carries out 
opening to the field of this unilateral and which a path reduces toward the field (the pressure room 4 and field of an 
opposite side) of the side else by excimer laser processing, the electron discharge method, etc. to the field (field by the 
side of the pressure room 4) of the unilateral of the above-mentioned nozzle plate 64 is formed (PI 1 reference of this 
drawing) this taper section 14a — the base — abbreviation — while being formed so that it may become even ~ the path 
of this base — the path of straight section 14b, and abbreviation — it is formed so that it may become the same 
[0056] Subsequently, it is processed by piercing to the above-mentioned nozzle plate 64 using the approximate circle 
pillar- shaped punch 71 and the 1st dice 81 which were constituted in the shape of an approximate circle pilaster, and 
straight section 14b of a nozzle 14 is formed. 

[0057] Above-mentioned approximate circle pillar-shaped punch 71 consists of a diamond, and has the diameter of 
predetermined (path of straight section 14b of a nozzle 14). on the other hand — the 1st dice 81 of the above » the path 
of above-mentioned approximate circle pillar-shaped punch 71 — small — the hole of a major diameter — it has 81a 
[0058] and the above-mentioned punching processing — the hole of the 1st dice 81 of the above — the position of 81a 
and taper section 14a of a nozzle plate 64 is doubled, a nozzle plate 64 is laid on the 1st dice 81 of the above, and it 
carries out by piercing the base of the above-mentioned taper section 14a in this plate thickness direction from the 
unilateral of the above-mentioned nozzle plate 64 by above-mentioned approximate circle pillar-shaped punch 71 (PI 2 
reference of this drawing) Thereby, the straight-like 2nd opening (straight section 14b of a nozzle 14) is formed (PI 3 
reference of this drawing). 

[0059] Thus, taper section 14a is beforehand formed in the nozzle plate 64, and in order to pierce the above-mentioned 
nozzle plate 64 by the omission-of-the-rest pillar-like punch 71, as for the thickness of the plate 64 pierced by this 
approximate circle pillar- shaped punch 71 , only the part of this taper section 14a is thin. For this reason, whether the 
nozzle plate 64 whole is heavy-gage or is the nozzle plate 64 of the stiff quality of the material, reduction-ization of the 
shearing force at the time of punching is attained. 

[0060] While becoming possible to form straight section 14b by this, without a barricade etc. occurring, the roundness 
of the above-mentioned straight section 14b improves. That is, straight section 14b can be formed by the high process 
tolerance. And when shearing force decreases, exhaustion of above-mentioned approximate circle pillar-shaped punch 
71 can be suppressed. 

[0061] Moreover, even if the above-mentioned straight section 14b is a minor diameter, punching processing can be 
easily performed irrespective of the thickness of the nozzle plate 64 whole, and the quality of the material of a nozzle 
plate 64. Thereby, a crease of above-mentioned approximate circle pillar-shaped punch 71 and deflection can be 
suppressed. 

[0062] Since the above-mentioned straight section 14b can be formed by the certainly high process tolerance here if 
length L of straight section 14b and Path D are set up, respectively so that ratio-of-length-to-diameter<=0.5 may be 
filled as mentioned above, it is desirable. 

[0063] furthermore, the base of taper section 14a — abbreviation - by forming level, in the case of punching by 
approximate circle pillar-shaped punch 71, this approximate circle pillar-shaped punch 71 cannot cause a position gap, 
but can form the above-mentioned straight section 14b in high degree of accuracy further 

[0064] In addition, even when approximate circle pillar-shaped punch 71 is exhausted, reduction-ization of processing 
cost can be attained compared with the case where the whole punch which consists of the taper section and a point 
must be exchanged that what is necessary is to exchange only this approximate circle pillar-shaped punch 71 . 
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[0065] And since there is no barricade etc. and the nozzle 14 with high roundness is formed by forming a nozzle 14 by 
the manufacture method of this plate, the good ink regurgitation is realized. Consequently, the ink-jet head 1 and ink- 
jet formula recording device by which high definition-ization of record was attained are constituted. 
[0066] in addition, a **** 1 operation gestalt ~ setting — the path of the base of the above-mentioned taper section 14a 
-- the path of above-mentioned approximate circle pillar-shaped punch 71, and abbreviation - although set up 
identically, the path of the base of the above-mentioned taper section 14a is more slightly [ than the path of 
approximate circle pillar- shaped punch 71 ] good also as a major diameter However, since a level difference is formed 
between taper section 14a and straight section 14b in a nozzle 14 in this case, there is a possibility that a foam may 
collect on this level difference portion in the ink-jet head 1 . For this reason, as for the difference of the radius of the 
base of the above-mentioned taper section 14a, and the radius of approximate circle pillar-shaped punch 71, it is 
desirable to be referred to as 5 micrometers or less. 

[0067] Moreover, the 1st opening (taper section 14a) beforehand formed in the above-mentioned nozzle plate 64 does 
not necessarily need to have the abbreviation flat base, and may form it in the shape of [ from which the longitudinal 
section serves as an inverse triangle ] a cone. 

[0068] In addition, what is necessary is just to perform secondary elaboration, such as electrolytic polishing, when few 
barricades have arisen in a part for the point of the above-mentioned straight section 14b, although according to the 
manufacture method of the plate concerning a **** 1 operation gestalt generating of a barricade can be prevented as 
mentioned above. 

[0069] <2nd operation gestalt> drawing 7 shows the procedure of the manufacture method of the plate concerning the 
2nd operation gestalt of this invention, and the point performed with the extrusion with which the manufacture method 
of this plate used the taper punch 72 and the 2nd dice 82 as the 1st punch for formation of the 1st opening (taper 
section 14a) differs from the above-mentioned 1st operation gestalt. 

[0070] Above-mentioned taper punch 72 has abbreviation flat apical surface 72b at the nose of cam of a taper, taper 
section 72a which became, and this taper section 72a. It is desirable to also make this taper punch 72 into the product 
made from a diamond, the hole which, on the other hand, has the path set to the 2nd dice 82 according to the path of 
taper section 72a of above-mentioned taper punch 72, and the thickness of a nozzle plate 64 — 82a is formed 
[0071] And to the nozzle plate 64 laid on the 2nd dice 82 of the above, by above-mentioned taper punch 72, as it 
extrudes from the unilateral of a nozzle plate 64 to a side besides this plate, the 1st opening (taper section 14a) is 
formed (P21 of this drawing, P22 reference). This taper section 14a has the abbreviation flat base by apical surface 72b 
of the 2nd dice 72 of the above. 

[0072] next, this extrusion — the field of a side besides the above-mentioned nozzle plate 64 — a protrusion — the 
bottom — partial 64a — a byte 9 — cutting — the field of a side besides the above-mentioned nozzle plate 64 — 
abbreviation - it flattens (P23 of this drawing, P24 reference) 

[0073] this time — the field of a side besides a nozzle plate 64 — a protrusion — you may carry out as [ delete / thinly / 
although only partial 64a may be cut the bottom / the whole field of a side besides a nozzle plate 64 ] (for example, it 
cuts in the alternate long and short dash line position in this drawing P23 — as) 

[0074] Thus, if taper section 14a is formed, like the above-mentioned 1st operation gestalt, with the approximate circle 
pillar- shaped punch 71 and the 1st dice 81 as the 2nd punch, the above-mentioned nozzle plate 64 will be put in the 
thickness direction, and the base of the above-mentioned taper section 14a will be pierced in this plate thickness 
direction from the unilateral of the above-mentioned plate (P25 reference of this drawing). Thereby, straight section 
14of the straight-like 2nd opening 14, i.e., nozzle, b is formed (P26 reference of this drawing). 

[0075] In this way, in the 2nd operation gestalt, since taper section 14a is formed by taper punch 72 in addition to the 
operation and effect in the above-mentioned 1st operation gestalt, reduction-ization of processing cost can be attained. 
Moreover, the above-mentioned taper section 14a may have a low process tolerance compared with straight section 
14b. For this reason, reduction-ization of the exchange frequency of above-mentioned taper punch 72 is attained, and 
reduction-ization of much more processing cost can be attained. 

[0076] - Modification- drawin g 8 shows the procedure of the manufacture method of the plate concerning the 
modification of the 2nd operation gestalt, and the cone-like punch 73 (1st punch) which forms taper section 14a used in 
this manufacture method differs in taper punch 72 of the above-mentioned 2nd operation gestalt, and does not have 
apical surface 72b, but has cone section 73 a of the shape of a cone in which the nose of cam sharpened. 
[0077] For this reason, as for the 1st opening (taper section 14a) formed by extruding this plate 64 in this plate 
thickness direction from the unilateral of the above-mentioned nozzle plate 64, the pars basilaris ossis occipitalis is 
sharp in the shape of a cone using above-mentioned cone-like punch 73 (P31 of this drawing, P32 reference). 
[0078] after this taper section 14a was formed — the field of a side besides the above-mentioned nozzle plate 64 — a 
protrusion - the bottom ~ partial 64b - a byte 9 — cutting — the field of a side besides the above-mentioned nozzle 
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plate 64 — abbreviation — flattening is the same as that of the above-mentioned 2nd operation gestalt (P33 of this 

drawing, P24 reference) In addition, although the above-mentioned taper section 14a may carry out opening to the field 

of a side besides the above-mentioned nozzle plate 64 when partial 64b which carried out [ above-mentioned ] the 

protrusion is cut, you have to make the diameter of opening smaller than the path of straight section 14b. 

[0079] and — if taper section 14a is formed — the [ the above 1st or ] — like 2 operation gestalten, with approximate 

circle pilaster-like approximate circle pillar-shaped punch 71 and the 1st dice 81, the above-mentioned nozzle plate 64 

is put in the thickness direction, and the cone-like pars basilaris ossis occipitalis of the above-mentioned taper section 

14a is pierced in this plate thickness direction from the unilateral of the above-mentioned plate 64 (P35 reference of 

this drawing) Thereby, straight section 14b of a nozzle 14 is formed (P36 reference of this drawing). 

[0080] Even in this case, the nozzle 14 which consists of taper section 14a and straight section 4b can be formed by the 

low cost with high precision like the above-mentioned 2nd operation gestalt. 

[0081] Operation gestalt > besides <, in addition this invention are not limited to the above-mentioned operation 
gestalt, and include various operation gestalten. That is, like the above-mentioned operation gestalt, the manufacture 
method of the plate concerning this invention can be applied, when forming in a plate not only manufacture of the 
nozzle plate 64 of the ink-jet head 1 but the breakthrough which consists of the 1st opening and the 2nd opening in 
addition to this. Here, the 1st opening is not restricted in the shape of a taper, and does not restrict the 2nd opening in 
the shape of a straight, either. 
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PlPffiOHPF&ftjeaftaS&fr* S&2 ©X^-C-UR/^ 

ot, Jr|B02PBR«PSr^i--5»3XefcSrffirx.5i 
t t -f 3 t <OX$> So 

[0 0 2 7] l»#3UfE«<*>5§WKJ:Sfc, XIEW^ 

(D^V^«t5ffWJPX^J;oTfT5fc«), J&lWJPgB 
*JV^T^20x^>-^{cj;5#r*.^#C>^(Cx K^2<0^ 

[0 0 2 8] r.(OlS^4la«<o5ggl!^ci3^^r», 
«5is«co^p< > mimosa*, yu-b^m-f^—m 
<nffii>*bi&m<Dmz.fafr<)X&7!>m'b-f-Z7-~ 

[0 0 2 9] ^*JS6ia*<Ojp<, ^2KPS15 

[0 0 3 0] *P>^ m*3S7|B«<DSp<. »2MPgB 
«E^2l1lHge<07 p W- bmfrJTfa&Ziimiffln&l 

[0 0 3 1] rci?^^ hoKit^&Kffli^^ 

*s»*UV^„ ft, Sfn&tf»2cD^;^<D4>ft< fet- 

[0 0 3 2] »*«9l2«»iP<, -hiE^2MP 

ti', L/D^0. 5&ffiti-r£o\Z.W)$.-tZ><01>m-$i 
bv\ o*t). ^2Mpgpoft^LSr^<-r5ii:fci 

[0 0 3 3] ^«9|E«0^{C*3VNTtt, 
f»*Sl 0|E*©iP<, ®2HH$I50it#Sr, 25(im 

*«7|E«l<0*Wtt, ^2PBPSP-i5/j^-t ? $ )0 rt J , SS 

[oo34] 1 1 umv&wia. ^ >t > b 

3®1 0©v>m^-o{c|att<DiKig^)£(cj;(3»i^L.fc 
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mbizzv-f >?m&iktoi-z>s XMz.m&.^x, ±ib 

S& 2 PS P gpaV i: * S X 5 Ic«^-t-S r t Sr 

[0 0 3 5] W*Sl 21Btt<03§!/§fci: x -fl^i? 

^ h^lSSi^Slc«5t><Z>-T?$>9, Aftt&fctt, if* 
mi UcWfiHOJl/fi?*? b^y Kfc, ±l5-f ^^v 5 

SHI*. .WE*l**»»#«fc J: 9 W >^ y b^ 

i?» y b^y KO/X;W>P,^ ^ SrlE^Kfttcafc 

[00 3 6] ft*® 1 1 Xt/ff *® 1 2Gft(DjgHlc X 

<dss 2 ps p u) #±xm*m. i ~ft*« i o c*® an 

i^i RRtM ^ i?:x 5, h^ilSSI^ff IC*3 

lt5IB®:Oi«®S'ft; : Sr^:«lg»c^_h$ -tir^ r t *s pfig^^ 

So 

[0 0 3 7] r/W— h®agtC#S*DX=i^ b<D<£ 

[003 8] 30 

2 P8 PSC»#T*>»#*PXSriiStt*{c=fT o^t 3 1 

b&XZZ> 0 ±|B^^X«^2©^V^s^ 
Lfci#t>, Z.<Ds<>^tiltZ5z&-rtvt£X\^1tib. 1)U 40 
X^* h^ffi^kSrESr itfS-CtSo 
[0 0 3 9] ±|Bf5lMlRS|5<DjE®Sr8&^P>^ 

jfrrtut, m2mu&*x?)-mmtmmf8L-tzz.k 

[0 0 4 0] JBl WRgBSrSRlcD^V^SrfflVvT 

[0 0 4 1] ZVX. ilET'v— hWtSBfcbrffitc «}:•)»[ 
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[0 0 4 2] 

i&WDmMomm sir. *m9Komi&tem&®mic 

[0 0 4 3] @1I4« *&W<DmMmmK&2>Jl'y-V : 

^y b^mmmm^mmm^v, z.m b 

Z> Q ^(D^f^f-J^y b^y Kl te=¥-ry 5^3 1 ^ 

j$@5£$*u r y yi?3 itc»* s m^sr«»&-rs 

i t) JiIB^T y b^y K 1 S^t y 5»^3 1 it 

iLM&jjfy miRum2^m-rx^m {zmrfz** 

y 5^*63 2tc^fW K**vr-t©*lflHca*»i-5J: 5 
fcfeoTV^. r©*tPyi?3 1, ^^5-^32 
ST^=¥-ry -/i?*- ^{CJ; *) , -r^^i?^?' b^s* Kl 

[0 0 4 4] ±IS1H^WS4 1 E^^B&i-SSS^ 

*^TV>T, i©JR^-^St5.g.^o-9 4 2(Ct 
•J s JhfE-< i?i yb'syKl OTHllc^-C-kiEi 
jfe**TR) i: MtS^S'Jjfeaic^riRj (H 1 RXtm 2 IC^-fY^ 

[004 5] ilE-f ^ y b^y K 1 SI 2~0 

X*<<lsy-&nkm-tZ>tctt><m>ktiia 3 b «I&C9JI 

i 5, K*#: 2 <D#[HmB 3 B*^ K^tt 2 0_h® 

±iasij*s* iri i-n&^ m m % *> «■ fc««s-eMia: $ nx 

V^5 0 i|E#|!!Jg|5 3P|PCD^:5ttiK)l 5 0 0 //m(C. #1 
tt^ 1 5 0 u m|c^r^tbfS^$^TV^ 0 ±|5# 

[0046] JifB^ s» K2f:#: 2 <D#fflgi5 3 ©ISISaJt*, 

«>i2O0( 1 mm (omx&if 1 ? ^m<om is«6i 
mmm7£zti,K.m2m®.6 2xmmztixx^z>o r®i 

2^^6 214*5)3 0 mnmoX7-l/U*fflfrti>t£*). & 
m2m$L6 2(c±|Stt*&P 3 a&tfetttiP 3 b*s^$ 

[0 0 4 7] ±|E02S«6 2©TffitCtt, »300p 
mf©^fy^«©l3SS6 3 35^»H?t£*^ 
i<D^3a«6 3tc^ -bfB^S-Dfl^fB 3 <?5^*& a 3 a k& 

8fE8&l 1 ±IE6tWP 3 b i:*iT^en«BKSttfcKl* 

ffl-f >-^«ft6&l lttlSI^-r^^^^^i^^^T, 
^(D-o^^^^itJ^ffl^O-^atfi&i lrtMv^ 
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3&P3 aWttfflP3 bafeWcettHffl>f ^^SfEKl 2i* 
Wi^mm^m^ti. **&P 3 a (D@i*$j3 O » mid 

18 0m m^gg^tl/ri^o 
[0 0 4 8] _L!B|R3S&6 3 >f>^i^ 

b) 6 4fts»5»H«S*vrv^ 0 ro/X;^v-h6 

tti/fl>f ^«B*1 2t^L-C_bB#Iffl«3<OM:ttJP3 b 
ic^rtb^ttaSai^ttT^D^ -f ^ S?* ^ K 1 <T> 

v^ 0 rcoj: 5^ #yx;H4ii _bfay X/KTU— 

mTFt&gi&'tztK ±ms x/ktv— b 6 4 <d^*b 

<*«©EEAS4«G>»kr^«0>SB) t-te. 7y*« 
■ft* £> ft b V * 5 0 20 

[004 9] _hlB#y X/V 14lt ea 5 fc^-TJ: 9 t-. 
y X/i/^ftS j X/u*fcii%m\cfafro T/Jn S < ft 5 (^i£tf> 

14a^ K^-^«B Ha^y X^HHIWc 

4 b £ft>e>ftoT^5 0 ^<D^ hi— t>gtfl4b<DyX 
;l^D|j;2 5wmHTt*)!), 0* L<M20/imT 
*>6o ^<DyX/W^Wh6 4<Di?^fR]S^L 

IS, l-10/imS|l*fc^&tL<tt5-10/im 
•?fc£ 0 £6>i^ L/D2S0. 5£TF£ft£J:5M> -b 30 
ISyX/Wl 4<DSSL2lt^SDSrK^i-S©ftS®*U 
V\> 

[00 50] _bfB^ K*# 2 ©#[ffl*6 3 (OJ:«^». 
^ffiST^fax-^ 2 1 f*, _kfE^ K*ft:2^)± 

■t^-eKB0«S3 tmc&ti^4&mi&i-zffi4 ^mg© 

Cr!HHWS2 2ttLTV^. rcD8IS2 2B, ^ 
T(E>JE«T 9*f-^*>- * 2 1 \Z.&m<D 1 o<Dfctf>ft>?>ft 

[0 0 5 1] _h|S*ffi«T^^^^i— ^ 2 1 

±1E«1!j«2 2cD_tfEff;^4 tR^ffllffi (_bffi) 

v^Tff**4R:»j«:-r*a5» (aflgP3PSp(c^fro)-r^gis 

#) lc*lv^ti^&S^o^^v»i?/W3>'«» (P 
ZT) ft>fcftSJ»4MmJ|C<Dffi«*^2 3 (ffi«^8 
X 1 O" 11 m/VS® r©#ffif*f2 3cD_Lf2 
Stttt2 2£K*MNi& (±ffi) tc*ix^iT4^SJt, ^ 
IRIMR2 2i*K#ffi«»^2 3lc«flE OKS&SflE) Sr 
*^*i,RPAfl-t-*fc«>(0*& 0. 1 ju m/JcDP t «M@SU« 50 
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ffi2 4 iSr*U-CV^ 0 _bfB#BE«^2 32ttflUBUtt 
«2 4tt, 2V>{cSftofc)RffiT, lE^yK**2© 

oaff 3 m p <D«*r^*i»*«5ics8v 0epqa 3mntm 

t©«Stt«1 4 4 0/im^ «tt»9 0/imlC*tf€ 

«rftLTl*S 0 _hlBMSb«2 2, JBEft»^2 3XV 
ngtl2 4tt, «*tf^y*tt^J:9f»«-C»J«S 
*bTftoTV^ 0 

[0 0 5 2] ±E#ffl7^f 1», ^ErOig 

SMR2 2 fc#«BU«ffi2 4 t8r^bT#JE«#^2 3 

mmmEEzmnirz zttzxv mmmwL 2 2<me#K4 

<Mtt3Blatt5» Sr*»S*Sri: 

-e, Kffi^^4^(D-r^^Sr»ttHp 3 bftvNby x/wi 
4a>&ttm$-fr5*sicfto'rv^ 0 

2 2 £1B8U«4£2 4 i:<ora^/^«<O«ESrTO0-rS 
-t^>V^«E^t>_bft5 9^j; pflE«# : 3F2 3fts 
EWMXllcJ: 9*<oj?*^^Sa:ftffi^^45t«"r^ 
©Ri»U «mil«2 22ltJHB*Jm«2 4ttJD0»UftV^ 

4 fc»*rS«»ft J flE*a4«^ia«fc»A/t«»r 

ffi*"t?£EAS4rt<D>f V^ftSCtfflP 3 b^t5atwffl>r > 
^«EK1 2SrSfttxyX;H 4 J: 0 -f ^^Mi: 
«R4 1^efclUSttt, KIE««S4 lBtK^MUKft 

2 1lt BE**4fcJ3EA«rBJillLrWEE**4rt«>Y^ 
^SryX/H 4ft^&ttaS*6flE*H]JHI*aft#J«UT 

2 3ft5f*SbTM»«2 2(OffM4l: 
f2 3R:RlAli-S^^«EEj: tTtt, JilEco<fc5^}f 

^<Dt>(D7?ft<rt>. ii^)tffi^e>Kii 

[oo5 3] _htB#aE«*^2 3^<Dmhm£<omn 

3tfriai«5ii8v^TB«K4 l©— »«»fo«ii*-w(h-jei 

*:ffi»Mt20kHz) »fctfte*t (fau >r>-^ 
h^^y K i^ta«i^S4 iKasrts>f >^«f**# 

S*ftv^«3fU:»Lfci: #fcB:«EE#Bia**tftv^) . 
^Jttf*«K» — 9 4 2 (CJ: 9 !B®dK4 1 $rS'J^*^r^ 
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^t)5S-r rtJcioT, iSSgtSR 4 1 ^Jc^f S©®«# 

[0 0 5 4] <^l|llfe^>JSfe^> #3£?n©s& 1 »t 
Tm\TMZ>±.W.J Xfls-fU— b 6 4©«^ffi{col> 

[0055] mx.\^^-^^—^MT.^>nmj}a 

ifCiot, ±|By b 6 4<d— m<om (J£ 

«y©B (jee^4 ts^fijws) »cisia»oT«aM8/.iv*- 10 

a) (»P1 1#JBD . :©f^Sl 

r©JiEH©&tt:*. bv~ b&l 4 b<D&k'mm 

[0056] &V*t\ l&RS^tifil^^tvfclt&Rtt^ 
/*>^7 1 i<oy>{*8 1 fc&fllvvt\ -hfByX/V 

v~ bg& i 4 b zmm-tz. 

[0 0 5 7] J:lEB&Rtt^V^7 1 t* s mXXt?<<\ 20 
tvKH*!), 0TJ£& (yX;H 4©^ hv- b& 1 
4bOt) fc*rLTV*S. — ±%Zmi<Dy-{ *8 1 
±|SB&P3e^^^^ 7 1 ©€&£ •? tfil^lc^:@©?L 
8 1 aSr^LTV'S,, 

[0 0 5 8] ^rb-C, _h|ElT*>^#iPX«:, _kiBf&l© 
y^^.8 1©?L8 1 a t/X/l//l/-b6 4 (E^ 
1 4 a t ©-EtBSr^-fr-r J h 6 4 Sr_h|B^ 

1 X81 U JilEB&RS^^^^^ 7 He 

<fcoT, Ji|2x-^«C1 4 a©j£B§r_h|B>'X/U;/V-- 
h64 <D— W^^T'W— bJf^O&lRjKtt^gK r. k \z. 30 

io-ctfp (mmopi 20m) . rnciD, * b i- 

b) *SJgjft£*t.5 (HiOPl 3^J8D „ 

[0059] r©<fc5(^ J x^ktv— b 6 4{c^-«>v L 

w?gBl 4 aSr^LT*3^, ^©^B&ntt^Vff- 7 
lK<fcoT±lE/X/P:7'V-b6 4£#*>#Kfc«>, r 
<DB&P3e^V^7 ll:J:cti ! JW<^i'- b6 4© 

©fc«\ y XA-r/W— b 6 4±#iWfo-?&'='X X 
®v>$fg©yX;^v- b6 4tfeott > £rt>gttnt 40 

[0 0 6 0] rtti'J; t), ^y^*55i^-rsr ^ 
hw— h» 1 4 b £. t «rfB<-£ 5 t 

_hiE^. b v- bgc 1 4 b ©Kragtfsifij-b-rso -r#fc> 

*>, * h^3S 1 4 b 4ri«V^PX»*-e^fig't-5r i: 

±SEB§ntt^/^^ 7 1 ©tB«Sr*WBi"5 £ <t 

[006 1] -tlE* HV- bSB 1 4 b as/hs-efc 
o T t> „ J X/W7" W~ h 6 4 ±te.<DW-W$iSJ- J X/VT" V 50 
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[0 0 6 2] rr-e, XifcLfci b i— bgp l 4 

b©S$Li:@DtSr, L/DSO. 5 Sriftfc-T J: 5 
*ft-WxR£"*-*ttf» -LIB;* hv- bSB 1 4 b £«t5<llc 

[0 0 6 3] :r-^*Bl 4 aW&B&B&spk {£ 

[0 0 6 4] AD;tT, l&ntt^yf? l*5m«bfct 

^^^i/«ce>*v^^•^cit'<T, iOX^^ b©©^bSrE5 
[0 0 6 5] *L-C, iWT'V-bWiait^&tcio-C 

&$m-rz>o ^©^*, fB^sms-fk^s^^c-r^ 

^ i^^ y Y^y K 1 i?* ?/ b^|E4i^B^« 

[0 0 6 6] WU *^1*JS^(-*5V^»*, JiIBt 1 — 
1 4 a ©i£ffi©S^. XfEB&RS^/-?^^ 7 1©S 
i:ll&l^-^cfe^brv^5>i^ ±IE^-^ 1 4 a ©JSB 

txfcV^o fiLl©i^, yX;H4lc*5V^f-/-!gpi 
4 a YU-YUl 4 b t©w-esi^S:h,5fe 
b^5» KHc*JV^I*r©SMS5r»-{c 

©jKffi©^tB&ne^^7 l©^i©fti5y 

[0 06 7] XlEy X/V7"W— b 6 4 fC^fe^fig 

•t-.501ilPgB (T-^l4a) 

[0 0 6 8] ffi, *»lHJS^«lt-«5^^-b©»}it 

_hie^ b v- bsc 1 4 b ©^ssa5^tcffi*^f y 

4C-CUofc#&lctt, m«m^Wli^©2Jfc!)PX 

[0 0 6 9] <^2HJg^>ia7«:*%K©fi2|g}fe 
^filt-^ST'W-bOffiiit^ffiO^JRSr^LTVNT, r. 
©P^V-b©MiS^&«. ^lPBPtB (^-^§P14 
a) ©J^fcSr, f l©^yftLt©^yf7 2t 
US 2 (Off -4 * 8 2 t SrffiVNfcJfWiDXtc J; 9 5 
±fBJHf 1 SlJS^ffi t teSfc 5» 

[0070] xfE^^>-^7 2i* v xmtt£^%m 

SB 7 2 a k Z.(D%^ 7 2a ©3fe«g-eB&sp6>*3fe4»B 7 
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2 b fc§r*LTi^ 0 ^(09tm^>^7 ZhV^^r^^ 
ft, -blB^fe*^^ 7 2 <D5fc*ffl£P 7 2a« N / X/W 
8 2 a^/&£tvrv^ 0 

[0 0 7 1] <t LTs ±lEgS2<D>$>V *8 2±fc**S 

-C, b 6 4<D— flW^^T'V— b^fftWc 

if LtHi"J:5fcUT, »1HP«B (7^Sl4a) 

(P@©P2 1, P2 2#f,) 0 :<Df- 10 
Halt ±1B#2<D^>f;*7 2(D&i8ffi7 2 MC±o 

[0 0 7 2] rOffm*PX(-<toT±|By X/V^ 

wb64 <Dteffi!l^ffii: 9 t>3£tti 6 4a 

OB&B&spkfcl-rs (WHOP 2 3, P2 4» o 
[0 0 7 3] ;i y X/t^lx— b 6 4<Dti&W<Dffi 

b 6 4 OfiWM<DE^£r*< J: 5 lc (ffil 

a-tiraap 2 3 ic&ttz-j&mMmwt-e&mi-z x ? 20 

[0 0 7 4] no J: 5i-LT^— ^31 4 ad«$tt 

<MkW&k'*>'?l 1 ^*1^^8 1 ^{cj;oT> 
±IByX/W^l/-h6 4^^fn]^^^-C N _b|E 
14a OjESSrJilB^w— b<D— fl!to»*>«:7V 
— bff**rRjfcjT*>tt< »P2 5#I) o -fU- 
J:*K * hV- b^c0^2MP^ i-^t>*>, ;X/H 
4<£>X bV— h«l 4 bfrl&J&ZtlZ (I^Ei<E>P 2 6# 
fig) o 30 

[0075] ^<DXo^m2mmmmK^x\^ ±m 

4 aSr3fe*B^^7 2lc±oTJ&Si-*fc«>, APX^;* 
4 a b V — b§B 14b fcJt^TiPX»«3JSfi< T 

[0076] -mm- 

m8izm2 mmmmommm^ z^u-b <Dmm^& 40 

^) tt, JhBIB2iaS»tt<D^^>^7 2fcW:**D 

3 a £r^LTV^ 0 

[0 0 7 7] Z<Dtc#>, ±EH«tt^yf7 3t«V\ 
_b|By Xyl^W b 6 4 (D— ffi!|j&>e>R:/W~- bJS^rS] 
ICK^V- b 6 4 frif £ tioT»/*S^fe* 

lHP§i$ (f^«14a) He. *<DJK«J*P9«|«fc3fe 
otl^ (mm<DP 3 1, P3 2» 0 50 
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[0 0 7 8] r <D"r— /<» 14a *SJg**Hfc«fc, ± 
IBy X/V:/V— b 6 4 (DftilfiiJ 9 t>^Wbfc$P^6 

4b§r > ^h9Kiot9JlLT, ±!Ey X/l^w- 
b 6 4 (^ffeffifJ(Dffi«rB&5P 6> (C-T £ £ fc »±1B» 2 MMm 

mkm&xbz (ih©p3 3, p2 4#d o ± 

1B^abfc«»6 4b*«JfiiJLfc»K, ±IByX/V^l^ 
- b 6 4 ^teffi!l<Offi|r±|5^^^ 14a#WPlTt 
^ErOPI P@|^x b b«$ 1 4 b cd@ J: 9 

[00 7 9] * It, ^-^gfl 14a sJS»J«SiUxr*^ 

±iB»ix«jK2 3te«0»«4:n«ic, *na»«<o»n 
y f 7 u s i o^^f ^ 8 u ia o t , _biay 

X/vXl — b 6 4 Sr*J[**|RjJcj**5&AyT», ±IE^— 
«B1 4 a<DR«*jEB5Sr±IB^Wb6 4<D— «d*6>» 

7 p whj?^^(cfi'^< (nHoP3 5»n. - 

jMC«fc!K /X/H 4(D^ b V— bStSl 4 bd5^*tL 
5 (»P3 6#i) o 

[0080] roi^n, ±mm2mmmmtmm 

ic x f -^jjj 1 4 a fc ^ h MU4 b *>&45 / X;v 
l 4**»Afca>oe=** h-c*^-T5r.t^-e#6o 
[008 1] <te©3HK»«>Wk *»M»4Jifa*lK» 

5/ k i yOK/ v— b 6 4 ^ssshr&t* zomm 
imnnkM2mnUkfrbftznmiL&7u- b\zm 

[S®offi¥*ifeig] 

[Eli] *%M<D||JS^ffi(c#5>f i/9 bS;lB» 

[El 2] -fy^^5/ b^^ K<0«B5>JiEffiB-efcSo 

[El 3] H2<Dlll-lll*WWffiB't?*)So 

[04] E|2<DIV-IVi»»fM!a~efc5o 

[El 5] /X/KD»j|«fir*"^*i:*WffiH"e*)5o 

[ei 6] » i ms^fig^ z^u-b <Dm^m<omu 

[EI 7] JK2«K»ttfc«*^^-b<oaBS^©#« 

[EI 8] *2*«»«©*^fc«S^V-b<D«Jt* 
&o#Jil«r^-rEI^fe^ 0 

[^(Olft^] 

1 "(ts?i?3iy b^y K 

14 J X/u (R5i?L) 

1 4 a (^lMPSP) 

14b X bl— b^P (»2MPa5) 

3 1 (ti^Sb^ii) 

3 2 *<YVyi?m 

4 1 IB^S (GttKtt) 
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6 4 J X;v~f\s— Y C/V~ h) 7 2a 

7 1 Sf&Re^^^ (»2^>f) 7 2b 3fe«o5 Ofc*^^) 
7 2 m 1 <D^>^) 



imi] [02] 
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B 4 1 J 2/135 B 4 1 J 3/04 1 0 3 N 

<72>»n# w&m » m&wm sun m-m 

F^— M#%) 2C057 AF93 AG14 AG44 AN01 AP02 
AP13 AP21 AP22 AP23 
4E048 LA01 LA14 
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